It is expected that the next generation wireless local area networks will be predominantly based on MIMO-OFDM physical layer. The performance of coherent MIMO-OFDM based systems critically depends on the availability of accurate channel estimations. Preambles, at the beginning of each packet, are used to estimate the channels in IEEE 802.1 In Systems. However, in mobile communication, when the channel is time varying, the channel variations within a given packet increases the packet error rate (PER) in the system. So the channel variations have to be tracked by the receiver. This paper proposes a low complexity channel tracking scheme for 802.1 In systems to improve the PER. The delay introduced by the channel tracking scheme is within the acceptable limits.
INTRODUCTION
Ever increasing demand for faster wireless connection at any time and anywhere drives the development of high capacity wireless networks. Orthogonal Frequency Division Multiplexing (OFDM) , which provides robustness against multipath fading, and Multiple Input Multiple Output (MIMO) technique, which guarantees higher channel capacity are potential candidates for the physical layer of high speed wireless networks. With the commercial success of 802.1 ig, new WLAN standard with higher data rate is in the agenda. Most of the proposals for these new standards use a combination of MIMO and OFDM [1] .
It is a challenge to provide a reliable WLAN connectivity for a mobile user. WLAN channel is assumed to be stationary within the length of the packet and estimated only at the beginning of each packet using a preamble. Therefore Dhammika Jayalath and Thushara Abhayapala are also with the Wireless Signal Processing Program in the National ICT Australia. National ICT Australia is funded by the Australian Government ' [5] [6] . Decoded data are used for channel tracking in [5] . The decoded data feedback causes a large delay because of the viterbi decoder. The low complexity decision feedback tracking, proposed in [6] , does not consider MIMO system.
In this paper, we propose a low complexity and low delay decision feedback channel tracking method for 802.1 In based MIMO OFDM system. We extend the reduced complexity approach presented in [6] to MIMO case. Simulation results show that the proposed method gains at least 2dB PER enhancement at 50km/h, and makes the system working on acceptable levels even for 120km/h. The paper is arranged as follows: Section 2 describes the low complexity decision directed channel tracking scheme for SISO system; while MIMO interference cancellation is presented in Section 3 and the simulation result based on 2 x 2 802.1 In MIMO-OFDM system is present in Section 4. Fig. 3 . PER result of 16QAM for 2 x2 system in Channel model C, datalength=1000 bytes totally for two transmit antenna per frame.
In Fig 3, the solid line without any mark is the performance of a stationary system; the solid lines with different mark are the results of tracking system; and dash lines with different marks are results for system without tracking. According to the standards, the PER = 10-1 generally viewed as a valid working point. For the 50km/h speed, the system with channel tracking are almost gain the same performance with the stationary system. For 100km/h speed, at the PER = 10-1, the tracking scheme only lose about 2dB SNR to the stationary simulation. Even for 120km/h, with the tracking scheme, the system still can reach the working points, but without tracking scheme, for speed as lOOkm/h and 120km/h, the performance goes flat above PER = 10-1. So the system with tracking scheme can work even for a 120km/h speed, but the system without tracking can't work well for speed larger than lOOkm/h.
In Fig 4 , the packet length is extend to 1400 byte. Still with the speed at 50km/h, the system tracking system achieves almost same performance with stationary situation. Comparing Fig 3 and Fig 4, erly under 120km/h. The performance of system with out tracking is almost flat above 10-0.7. In Fig 5, the simulation is done under 100kHz frequency offset and 50ppm sampling error, which are similar to the environment that the system works with in practical situations. The result shows that the tracking scheme works well coexisting with frequency offset and sampling error.
CONCLUSION
In this paper, we proposed a low complexity and low delay tracking method for IEEE 802.1 In based MIMO OFDM system. The increase of the operations are, taking 2 x 2 system 16QAM modulation as example, several plus or minus operations, four 2 bits divider for I,Q at receiver antenna 1 and 2 respectively and a constellation block. Even if no blocks shared with the transmitter, the increase of circuits is quit small. Because the update estimation result will be used for next OFDM symbol, and no actually iteration there, when the tracking is performed parallel with deinterleaver and FFT, there is nearly no delay caused by the tracking. From the simulation results, the performance enhancement enable the system to work well in 50km/h speed, still achieving acceptable performance for lOOkm/h speed, and even for 120km/h in some situations. Further, with frequency offset and sampling error, the tracking method can achieve at least 2dB enhancement in performance. 6 
